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Paper / Subject Code: 24253 / Physies: Electrodynamics

{(3hrs) Total Marks: 160

: (1) All questions are compulsory.

(2) Figures to the right indicate full marks.

(3) Draw neat diagrams wherever necessary.

(5) Symbols have usual meaning unless otherwise stated.
(5} Use of non-programmable caleulator is allowed.
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Atlemnpt any twoi---
Derive an expression for the Gauss Law in differential and mLugraI forms

Suppose the electric field is given by E = kr?7. Find the charge density o and the total

charge contained in a sphere of radius R eentred at the origin.
Find the electrostatic field in free space due to a eylindrical charge distribution at a point
within the charge distribution i) when the charge density *p” is uniform and ii) when the

" charge density varies as p = ks, where ‘K’ is a constant and *s” is the distance from the

axis.

Consider a charge *g’ placéd at 4 distance ‘d” above an infinite earthed and conducting
plane. Find the electrostatic potential near the plane. Also, find the surface charge
density induced on the plane and show that the total induced charge is —¢.

Attempt any twoi---

A dipole p is placed in.an uniform e!curic t1eld slmw that the net torque acting on
the dipole is N = p X E. Derive an expresmm1 for the net 1arque acting on the dipole
placed in a non-uniform electric field £

Derive an expression for the electrostatic energy siored in a linear homogeneous
isotropic dielectric material. '

Using Ampere’s circuital law, derive an expression [or the circumferential, radial and
axial component. of the magncm, field: inside and outside a long current carrying
solenaid. Also derive an expression for the magnetic vector potential of an infinite
current carrying solenoid.

Aftempt any twoi---

Explain the term magnetization and obtain the expression for vector potential due 1o
magnetized objcct in terms of bound currents.

Why was it ttecessary to mnchfy Ampere’s law in its original form? Explain how
Maxwell modified it, Write Maxwell’s correcled equation in integral form.

Determine the boundary conditions for the fields E.B. D and A across the houndary
between the two media.
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Paper / Subject Code: 24253 / Physics: Electrodynamics

Aftempt any two:— |
Derive Poynting’s work energy theorem in electrodynamics. Define Poynting vector

§. Obtain continuity equation for 8.

Write Maxwell’s equations in vacuum and in medium with no free charge and free
current densities. Obtain the wave equations of electromagnetic waves in vacuum and
in medium. Show that electromagnetic waves travels with less speed in medium than in
vacuum. Derive formula for refractive index of medium.

A plane monochromatic electromagnetic wave is obliquely incident on the boundary

separating two dielectric media at an angle of incidence 8. Write the expressions for

complex electric and magnetic fields vectors for incident, reflected and transmitred

wave. Show that the incident, reflected and transmitted the wave. vectors form- a planc.

of incidence. Derive the law of reflection and law of refraction.

Attempt any Four:---

(U]

(i)
{iii)

(iv)

)
(vi)

(viif)

An infinite plane carries a uniform surface charge *o. Find the electric field
due to it v
State and prove First Uni 1queues‘; Theorem . * z,/

Caleulate the polar uanon of Helium at STP in an external electric field of
6000 Vim, given that its alomic polarizability is 2.278 x 107" C*m/N.
Avagadro’s number is 6.023 x 10° /k-mole. Volume of one kilo mole of a gas
at STP is 22.4 m?

A long solenoid consists of 3000 turns per meter-of its length, What must be
the steady current flowing through the windings of the solenoid to produce a

magnetic field of 5% 10 wh/m>?

Given po=4mx 107 N/A®
Show that the divergence of volume bound current density fb is zero. ‘%//

A long copper rod of radius R carries a uniformly distributed free current 1.

Find H inside and outside the rod.
Li ght passing Lhmugh air:i m‘ﬂally incident on a glass. Calculate reflection

j ("wen. Tair = l, Tglass = F.5:

The average value of intensity of sunlight reaching the earth’s surface is 1300
Wim?, Assuming sunlight reaching the earth’s surface to he plane and
menochromatic, calculate the amplitude of electric and magnetic field vectors
associated with it.

Given:go = 8.85 x 1072 CH/Num?; ¢ =3 x 10° mfs.
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